Blockade of alpha v beta3 and alpha v beta5 integrins by RGD mimetics induces anoikis and not integrin-mediated death in human endothelial cells.
Alpha v integrins are thought to play an important role in tumor angiogenesis. However, discrepancies between findings with Arg-Gly-Asp (RGD) mimetics, which block angiogenesis in animal models, and knockout mice, in which loss of some alpha v integrins enhances tumor angiogenesis, raise questions concerning the function of these integrins and the precise role of alpha v substrate mimetics in antiangiogenic therapies. We have examined the effects of a novel non-peptide RGD mimetic, S 36578-2, on human endothelial cells to elucidate its antagonist activity and to identify possible agonist functions. S 36578-2 is highly selective for alpha v beta3 and alpha v beta5 integrins and induces detachment, caspase-8 activation, and apoptosis in human umbilical endothelial cells (HUVECs) plated on vitronectin. Importantly, the compound has no effect on the morphology or survival of cells plated on interstitial matrix components such as fibronectin, and it does not potentiate the apoptotic process in suspended cells. Identical results were obtained with a cyclic RGD peptide with similar target specificity. In microvascular endothelial cells, S 36578-2-induced death was also linked to its antiadhesive effect, with established lines markedly more resistant than primary cultures to the antiadhesive and proapoptotic effects. Altogether, these findings have important implications for the development of this class of antiangiogenics.